472          ON   THE   V1R1AL   OF   A   .SYSTEM  OF  HAED  COLLIDING BODIES.         I
In their discussions, Eamsay and Young employ the more general ft
and the question arises, whether we can specify any generalization of theoretical conditions which shall correspond to the substitution of ' for air3. It would seem that, as long as the only forces in operation ai the kindn, impulsive and cohesive, above defined, the result is expre by (7); and that if we attempt to include forces of an intermediate chara Much UH may very probably exist in real liquids, and must certainly exis HP!ids, we travel beyond the field of (8) as well as of (7). It may be rema that the I'niuitiou suggested by Clausius, as an improvement on ths Van tier Waaln, is not included in (8).
"Returning to the suppositions upon which (7) was grounded, we see i it' the bodiuH be all of one shape, e.y. spherical, the formula contains only cmwluntM—- mm determining the size of the bodies, and the second the intei of the eohoHivo force; for the mean kinetic energy is supposed to repre tho temperature in all cases. From this follows the theorem of Van Wiuiln rebooting the identity of the equation for various substances, pro\ prc'HNiuv, temperature, and volume be expressed as fractions of the cri prt'HHiin«, tuinpemturo, and volume respectively. If, however, the shape o hmlu'H vary in dilTerciit cases, no such conclusion can be drawn, excej R rough approximation applicable to large volumes.though small in comparison with the dimensions of sensible bodies, is large in comparison with molecular distances. In the extreme case, the influence of the discontinuous distribution of the attractive centres disappears, and the problem may be treated by the methods of Laplace. The modification then required in the virial equation is simply to add to p* a term inversely proportional to vz, as was proved by Van der Waals; so that (6) becomes
